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Introduction 
A state-of-the-art pulsed dye 
laser machine to treat port-wine 
stains and other vascular lesions 
has been available in the Malta 
Health Service since 1999. This 
article reviews the pathophysiol-
ogy and clinical features of port-
wine stains and describes the prin-
ciples of laser treatment for this 
condition. 
Pathophysiology 
A port-wine stain (syn. naevus 
{lammeus) is a vascular capillary 
malformation characterised by 
ectasia of superficial dermal cap-
illaries 1 • Increased blood flow 
through these dilated vessels pro-
duces the persistent erythema 
which is seen clinically . The mal-
formation represents a develop-
mental anomaly and is not inher-
ited; lesions occur familially no 
more frequently than by chance.ln 
two large series the incidence of 
port-wine stains in the newborn 
was 0.5%2 and 0.3%3, with an equal 
sex distribution . Disturbances of 
neural supply and reduced va-
soactive responses have been 
demonstrated in port-wine stain 
skin. Compared to normal skin 
there is a reduction in the density 
of perivascular nerves around the 
superficial dermal vascular plexus 
and it is likely that reduced influ-
ence on vascular tone contributes 
to the development of port-wine 
stains4,5 . 
Clinical features 
Port-wine stains are usually 
congenital i.e. present at birth, 
although their presence may ini-
tially be masked by the normal 
pink colour of neonatal skin. 
Rarely they may be acquired, ap-
pearing in childhood or adult life6 . 
Clinically they present as well-
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demarcated areas varying in col-
our from light pink to deep red or 
purple (hence the term 'port-wines 
stain '7 ) and in size from a few 
millimetres to several centime-
tres across. Occasionally lesions 
can be very extensive and cover a 
large area , for example a whole 
limb. Port-wine stains may involve 
any part of the skin surface but 
occur most commonly on the face 
and upper trunk and are often 
unilateral. Port-wine stains usu-
ally persist throughout life with 
the surface area affected remain-
ing unchanged relative to body 
size. With increasing age they tend 
to become darker purple in colour 
and more noticeable. Raised, 
thickened and nodular areas may 
also develop. There is no associa -
tion with skin cancer. 
Complications and associated 
conditions 
The main consequence of port-
wine stains is cosmetic . Lesions 
are often unsightly and, especially 
when on the face, may cause pro-
found psychological disturbances. 
Even small lesions at other sites 
may cause significant embarrass-
ment and most patients who have 
port -wine stains would like to have 
them removed. Facial port-wine 
stains may be associated with ab-
normalities of the ocular vascula-
ture including dilated conjuncti-
val vessels and an increased risk 
of glaucoma. Glaucoma is more 
likely if both upper and lower eye-
lids are affected and such patients 
should have regular ophthalmic 
review. In the Sturge-Weber syn-
drome a unilateral facial port-wine 
stain is associated with ipsilateral 
encephalmeningeal angiomatosis 
which represents a developmen-
tal malformation of the vascula -
ture of the leptomeninges . Af-
fected individuals may suffer from 
epilepsy, mental retardation and 
glaucoma. The rare Klippel-
Trenaunay syndrome consists of 
the association of a usually exten-
sive port-wine stain on a limb with 
soft-tissue swelling, with or with-
out bony overgrowth. 
Treatment of port-wine stains 
Until recently management of 
port-wine stains has been very 
unsatisfactory. Treatment 
modalities which have been used 
over the years include excision 
and grafting, dermabrasion, tat -
tooing, Thorium X, red phospho-
rus , radiotherapy, electrocautery 
and cryotherapyl. Unfortunately 
none of these treatments produced 
acceptable results and for most 
patients the only option was cos-
metic camouflage. 
The situation has changed dra-
matically over past few years with 
the advent of pulsed dye lasers 
which are now the treatment of 
choice for port-wine stains. This is 
an exciting development which 
means that for the first time effec-
tive and safe treatment may be 
offered to affected patients. The 
term laser is an acronym for light 
amplification by stimulated emis-
sion of radiation. Laser light has 
certain unique properties which 
are responsible for its clinical ef-
fects. Laser light is intense, coher-
ent, collimated (perfectly parallel 
beam) and monochromatic. So-
phisticated technology allows the 
laser light to be emitted in brief 
pulses. 
Treatment is based on the prin-
ciple of selective photothermolysis 
whereby pulses of light are selec-
tively absorbed by the target 
chromphore (in this case haemo-
globin in the abnormal blood ves -
sels of the port-wine stain) to pro-
duce selective, thermally-medi -
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ated injury9. By using short pulses , 
energy is deposited in the targets 
before they can cool off, produc-
ing extreme localised heating. This 
results in destruction of the target 
with minimal damage to interven-
ing structures . The laser light is 
delivered in small circular spots 
commonly up to 10 mm in diam-
eters. The parameters of the pulsed 
dye laser currently available lo-
cally include a pulse duration of 
1.5msec and four wavelenghth 
options - 585nm, 590nm,595nm 
and 600nm. The longer wave-
lengths penetrate further into skin 
thus reaching vessels located 
more deeply. On the other hand 
because the longer wavelengths 
are further away fromihe absorp-
tion peak of haemoglobin 
(577nm) a bit of selectivity may 
be lost and there may be more 
competitive absorption by mela -
nin. It is important to note that 
there are several different types of 
laser with medical applications 
yet only a few are suitable for 
treating port-wine stains. Although 
the parameters mentioned appear 
to be the best available at present 
for treating port-wine stains no 
single laser is completely effec -
tive for all cases. The pulsed dye 
laser is a major advance over the 
argon laser which was used in the 
past to treat port-wine stains but 
which produced unacceptable 
scarring in many cases. 
Pulsed dye laser treatment for 
port-wine stains is usually carried 
out as an out-patient procedure. 
Laser pulses are applied carefully 
with minimal overlap to cover all 
the affected area. With big lesions 
this may be quite time consum-
ing. Each pulse produces some 
discomfort if large areas are 
treated. In selected cases topical 
anaesthesia e.g. EMLA® cream 
may be helpful. Infants and young 
children require general anaes-
thesia 10. 
Hazards, precautions and com-
plications 
In general, the pulsed dye laser 
has a low incidence of reactions 
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and can be used even in infants 
and children 11,12 . Nevertheless it 
is a powerful energy source which 
has to be handled carefully. The 
laser should be used only in prop-
erly controlled sites with precau-
tions taken to protect operators 
and patients from accidental ex-
posure. In particular, laser light 
can damage the eyes if these are 
unprotected during treatment. 
Special protective eyewear must 
therefore be wom by both opera-
tors and patients during treatment 
to prevent the laser light from 
entering the eyes. 
Purpura commonly appears in 
the treated area immediately after 
treatment. This may appear 
alarming but is harmless. It is 
caused by haemorrhage from the 
targeted blood vessels in the port-
wine stain and typically resolves 
within 7 -10 days. Blistering and 
crusting may also appear in the 
treated area especially if high 
fluences are used. 
Potential cutaneous complica-
tions of pulsed dye laser treat-
ment for port-wine stains include 
scarring and pigmentary changes 
(hypo- and hyper-pigmentation). 
There is a risk with every treat-
ment and it is important to note 
that lack of scarring or pigmen-
tary changes with previous treat-
ment does not completely exclude 
this risk in future. Nevertheless 
the incidence of significant texture 
or pigment change following 
pulsed dye laser treatment is less 
than 5% in most published 
series lO,1I and the local experi-
ence appears to be in keeping 
with this or better. The laser 
machine available locally has a 
recently developed feature called 
dynamic cooling whereby a spurt 
of cryogen is sprayed on the skin 
just before the laser pulse. This 
reduces discomfort while protect-
ing the epidermis and superficial 
dermis by selective cooling allow-
ing safe use of higher laser 
fluences. There is evidence that 
laser treatment with dynamic cool -
ing is safer and more effective 
than with earlier lasers which did 
not incorporate this feature 13 . The 
risk of pigmentary changes is 
greater in patients with darker skin 
types and those with sun-tanned 
skin. Treatment should therefore 
be avoided in those with tanned 
skin and patients instructed to 
protect the skin from sunlight be-
fore and after laser treatment. If 
blistering or crusting develop in 
the laser-treated area this may 
increase the risk of scarring and 
should be treated with a topical 
antibiotic ointment to reduce the 
chance of infection . 
At what age should patients be 
treated? 
Port-wine stains may be treated 
with the pulsed dye laser at any 
age. Ideally however treatment 
should start in infancy or early 
childhood with a view to complet-
ing it before school age and thus 
minimising psychological conse-
quences of disfigurement. This is 
especially important with large, 
visible lesions on the head and 
neck. Early treatment has other 
advantages in that lesions usually 
respond better and require fewer 
laser treatments than those in older 
patients and furthermore fewer 
laser pulses are required because 
the area to treat is smaller. How-
ever advantages of early treat-
ment have to be balanced against 
the risk and inconvenience of gen -
eral anaesthesia which is required 
to treat young children 10. 
Results 
It is usual to treat a small test 
area first to assess response. Most 
lesions require multiple treat-
ments, usually 6 -10, for maxi-
mum improvement. Treatments 
are repeated every 6-8 weeks until 
maximum clearing becomes evi-
dent. In practice the first treat-
ment produces proportionately 
most improvement. Response to 
treatment varies according to 
which particular laser equipment 
and parameters are utilised and 
therefore results in published stud-
ies are not always comparable. In 
general however more than 80% 
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of port-wine stains can be ex-
pected to lighten by at least 50% 14. 
Not all lesions respond equally 
welp4. Several studies have 
demostrated a better treatment 
outcome in younger patients and 
those with smaller lesions . Body 
site is also important - for exam-
ple port-wine stains on the midface 
involving the medial cheek, upper 
lip and nose (corresponding 
roughly to the distribution of the 
second branch of the trigemminal 
nerve) usually respond more 
slowly and less completely than 
other facial areas. In addition there 
may be structural differences in 
microvascular patterns in differ-
ent port-wine stains which could 
also contribute to differences in 
treatment outcome17. The pres-
ence of associated glaucoma, 
Sturge-Weber or Klippel 
Trenauney abnormalities are not 
contra indications to treatment 
however it should be emphasised 
that the laser will correct only the 
cutaneous component. 
Pulsed dye laser treatment for 
port-wine stains has now been 
available in the Malta Health Serv-
ice since 1999. The laser ma-
chine is installed at St Luke's Hos-
pital. Several patients have been 
treated and results so far are 
encouraging . Although by no 
means all port-wine stains will 
disappear completely it should be 
possible in most cases to at least 
lighten the colour and thus pro-
duce worthwhile cosmetic im-
provement. Patients should be 
referred to the Dermatology De-
partment in the usual way. It is 
important to note that the pulsed 
dye laser is effective only for vas-
cular lesions. Pigmented birth-
marks and other pigmented dis-
orders do not respond to treat-
ment with this laser. 
REFERENCES 
1. Alherton DJ. Vascularmalfor-
mations. In: Textbook of Der-
matology (Champion RH, 
DECEMBER 2001 
Burton JL , Burns DA, 
BreathnachSM, eds), 6thedn., 
Vol 1. Oxford: Blackwell Sci-
entific Publications, 1998; 
568-592. 
2. Alper JG, Holmes LB. The in-
cidence and significance of 
birthmarks in a cohort of 4641 
newborns. Pediatr Dermatol 
1983; 1: 58-66. 
3. Jacobs AH, Walton RG. The 
incidence of birthmarks in the 
neonate . Pediatrics 
1976;58:218-22. 
4. Lanigan SW, Cotterill 
JA.Reduced vasoactive re-
sponses in portwine stains. Br 
J DermatoI1987 ;123:861-2. 
5. Smoller BR, Rosen S. Port-
wine stains: a disease of al-
tered neural modulation of 
blood vessels . Arch Dermatol 
1986;122:177-9 
6. Lanigan SW. Acquired port 
wine stains: clinical and psy-
chological assessment and re-
sponse to pulsed dye laser 
therapy . Br J Dermatol 
1997;137:86-90 
7. Mullikan JB. Capillary (port-
wine) and other telangiectatic 
stains. In; Mulliken JB, Young 
AE, eds. Vascular birthmarks. 
Philadelphia: Saunders, 
1988: 170-195. 
8. Maim M, Calber MN. Port-wine 
stain - a surgical and psycho-
logical problem. Ann Plast 
Surg 1988;20:512-6 
9. Anderson RR, Parish JA: Se-
lective photothermolysis: pre-
cise microsurgerey by selec-
tive absorption of pulsed ra-
diation. Science 
1983;220:524- 7. 
10. Grevelink JM, White VR, 
Bonoan R, Denman WT. 
Pulsed laser treatment in chil-
dren and the use of anaesthe-
sia. J Am Acad Dermatol 
1997;37:75-81. 
11. Seukeran DC, Collins P, 
Sheehan-Dare RA. Adverse 
reactions following pulsed tun-
able dye laser treatment of 
port wine stains in 701 pa-
tients. Br J Dermatol 1997; 
136:725-9. 
12. Katugampola GA, Lanigan 
SW. Five years ' experience of 
treating port wine stains with 
the f1ashlamp- pumped pulsed 
dye laser . Br J Dermatol 
1997; 137:750-754. 
13. Chang C-J, Nelson JS. Cryo-
gen spray cooling and higher 
f1uence pulsed dye laser treat-
ment improve port-wine stain 
learance while minimising epi-
dermal damage. Dermatol 
Surg 1999;25:767 -772. 
14. Renfro L, Geronemus RG. Ana-
tomica differences of port-
wine stains in response to 
treatment with the pulsed dye 
laser. Arch Dermatol 
1993; 129: 182-188. 
15. Lanigan SW. POrt-wine stains 
unresponsive tp pulsed dye 
laser: explanations and solu-
tions. Br J Dermatol 
1998; 139: 173-177. 
16. Nguyen CM, Yohn JJ, Huff C 
et al. Facial port wine stains in 
childhood: prediction of the 
rate of improvements as a 
function of the age of the pa-
tient, size and location of the 
port wine stain and the number 
of treatments with the pulsed 
dye (585nm) laser. Br J 
Dermatol; 1998;138:821-
825. 
17. Motley RJ, Lanigan Sw, 
Katugampola GA. Video-
microscopy predicts outcome 
in treatment of port-wine 
stains. Arch Dermatol 
1997;133:921-922. 
25 the family physician / it-tabib tal-famiija 
